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ABSTRACT: 



PROBLEM TO BE SOLVED: To provide the driving and detecting device 

for 

piezoelectric vibrator which enables the piezoelectric vibrator to 
output an 

output current with a constant amplitude without using an automatic 
gain 

control means. 



SOLUTION: When a driver resistance RD is interposed between a 
drive means 27 

and a piezoelectric vibrator 11, a driving voltage VC can be 
determined by the 

division ratio of the drive resistance RD and the internal resistance 
Z of the 

piezoelectric vibrator 11. When the output current II tends to 
decrease at 

high temperature, the internal resistance Z increases and the drive 
voltage VC 
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can be set large, so that the mechanical amplitude of the 
piezoelectric 

vibrator 11 increases. The decrease of the output current II due to 
the 

increase in the internal loss of the piezoelectric vibrator 11 is 
therefore 

compensated. At low temperature, the internal resistance Z becomes 
small and 

the drive voltage VC drops to the contrary, so the mechanical 
amplitude can be 

made small. The increase of the output current II of the 
piezoelectric 

vibrator 11 can be compensated. Namely, no AGC circuit is needed, so 
the 

trouble of an AGC circuit can be eliminated. 
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1 

m>m\ i r&&<r)±.mzmixnm >t°-yyx 

mmmmfrt vwfzmmat. m#±ML 
at $ iz&mmirizmztimmmEZTSitbx we. 

t § ^mmmmm^mmmE^i&T^itxmiSM. 
mm=F(otiii}imff>mM± ix usua^^mmms 

*-J6K«HWi H5-f 7ttfii#if A3 *VC o* i 1 1 

[lW5t<iH2] im<?>±.mzfctxftmy\:-yyx 

19CfiEtBMH^yiA«SS«aiA«E(:S!iAt& i/v 
t *> ft ft EflHStH^SHfcfe <fc tflaaaSH? 

h->x. 

t £ izmiE®mmwm®W£&&TZitxmiEm 
mm?co&f)immtom±ixmzm)ismm® 

vx^%mKzt<r>m\ackz/ <rd+z> tu 

7«ffiRD#1ftie#fflJtZ/ ( Rd + Z ) 1 
/ 1 5 1 / 2 tf>«HGRjg*SB** 1 Ate 2 ICE 

[0001] 

%t*izmzixzmm?<m®ii£v®}iigm:iz® 

h 0 . ftfc&B8WWc*t LT-££ LfcttJBTttfc-C* ft 
[0002] 

(aiawriias^awffi^mE) *>ru Au^aa** 

0*8£, Bttfl.a#£fcfc#&, H10«H9A, Blw 

o%&, Butwsw^fcfc*^. aiuiEflwaaw 
Sr^-ria, hi 2«E««iH^a}:a««oiMastt* 

5jrfH£ filWi LT oft . 
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[0003] 08fcjjHM:3k:, i^'W nX3-7V)|I] 

tmmt. Ewm*i tzmmnmHBmiztxm 
mm^mm^t . stf»? 1 tfc ay * y * 

*^A3fS Srfcttitft ftlii&i: a^fltfiSSftt oft . 

[0004] nineMff^tt. i /v («ja/«E) £tt 

#S2A, 2B.Iift#i3A, 3BisJ:tf(2ffl««| 
ai^S4*»t>«)«§^-COft. ftfc. t»Effiffl*«ia}#- 
S4te. ffiffiJt$$54a, 4b, D-y«7<;^4 
c 4d, iaBflMffiS4efcJ:iraw«7-<^4f 
10 a»4>ffl«3*i.T04. 

[ 0 0 0 5 ] BNffittAGCBK ( gW#MS 
#&) 5. PLL (7i-X- o-y? • /L—r) 6. D 
w« 7 <r fr? 7 fe J: tf F 7 4 7~#R8 ^tSfiSSixT 
fcO. lWEAGCBIBSIi. «lfltttS5a. SffiSW 
*EI8£» 5b.£§ftiifliS5cfcJ; fiBWHS 5 
6. MiePLL6{io-y^7-f;^6a, VCO (t£ 

BHttftfift) 6bfcJ:t*ftJ3#6cj!>^*ftW1»l£ 
SfvCOft. 

[0006] e«»* i mmE.m^-m<r)wm 

20 0 . 15E H 5 4 7"#S8 A» t8EM«ffi tBrS^S 

2 Srati^-fft. roElJUft^ 1 A ? J)ftiai£^tcSA^ 

ft t . Emisift^ i (c 3 yjpj l . iiiiea^m 
a 1 1 fc«tt/ 1 2ntcttffi£tf£ 1 1. . 

[0 0 07] COtb^mSl lfcil^I 2tt. ±IBI/ 

c-eii-wisaisfi. i<^aj*«Evi. V2«±zwt; 

#S3A. 3BiJil^AGCllIK5tai^SiXTOft. 
30 Z«t*R3A. 3BT't±, M£0&KElc*?S. 
B?ieai^«EV l , V 2 ^^iO^^fitJtMLfc^ 
;^*g*»fe^Sr^ itj^m^D lfcJ;l>'D 2tC^ 
L. dtL/i>f^ v*Mt-^Dll3«fcl>'D2£ffiffiHiatb 

[0008] (4ffifflfttlJ^a4Ttt, fflffllt«»4a, 
4b(CfcOT. PLL6<0^igS6c*^{l}^Sixft# 
B3ft#ref >f ^Mt^D 1 , D 2 fc 5rib^ L/i 

(t^*%^s^. ^^4>itKL^ft^<ijDK (mm 

^) SitTPLL6{CA^SixTOft. PLL6T1i, 
40 £<0jD»l-»fc:aK**. fiulE#ffi«^ref*if'-f 

ft^D i fc d 2(Dmmv*&frt>m%.m (mm* 
/2) mrMh.&£oi<zvco6b$%mz-£&. 
t o o o 9 ] a *: a g c si* 5 -cii, miEnmw? 1 

cO{U*T'J)ftttl^«ffiI 1, I 2#»fc-j£«Siii:$r 
* J: 3 tcWIElMWfl^ S 0<0W»*«5Sr d . 
AGCEI»«1wa<0«(Btt»»5a'Wi. ±ie*^l«E 
V ItiXW 2 mm Lfcfi*CooT*)S«tft*fcfir 

50 ^. ^^Hft^^ti1@L-Cli1iPSg|5d(ctli^-tft. 
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3 

mmmmvs sax-u. z <?m.m tzm-i § p l l 6 a> 
as* $ timmimrewmmmm&m -> mm 

F5M 8 t« £ nmwm S 0 1 Scf # Em» 

? 1 Sr«Bft-f &Jtftcoft»W*«fflWt# S S:£jfcf4 . 
[ 0 0 .1 0 3 ±IS«oJ; o izffifoZtiZ : Jvf 

tfh h WRzWrix h t . Kwrni? i t a y * y * f 

'a*?6±-t4. itf53'j5|-y*F*i. F=2-m(vX 

<a) x-mrth. tzfii. mizEmmm? icons., v 

4. •?• lt. ^co3'j^y^Ftj;o, friEas^mai 

[ooin D^3-r^as^t'{d» ttfflstt 
dPHSUtcgtvc filer * s>^hwd i d 2 1 
<oraofiHBaAs«!aiu. i^sHBS*asEHtEaj*v 
outt trai*-rs„ conasmEattvoutw;, bhbr 
T^.ttznm&coizymitzOifst^i. *ix. zco 
Amiga (aamaj*vout) «. H£tfs*r-fn* 

[00 12] 

i^»B«t j; 0 ti-mm) mmm? 1 

<»f4Kfi. EWBM? 1 copMS»W ytr-^yxtf 

fiWUS, L*»U EmsUhP 1 artaw y e-yy 
*4>lftfii*# (fiatffita) ZJi. Hi nciptiofci! 

. a A«fKv » fc s {5 fc'flas 4 y t r-r y x 

ztm<* imtfm ^tm mm y v-yy* z a* 

ElJiii^ 1 <0rt**3kWB < & 9 . ti&BiftlS fc'Wl^S? 

[00 1 33 H 1 2lz*t£ 0 KEWBW? 1 <0 
l*5ctt>'l 2(±, SjaB${5t'/JsS<^r"31Ra 
■Wiif**<«r*i:V^Wtt*lrt«. £*>*:*>. «E 

[oo 143 iot, jje^*^^^ oxn-rconi 

*5«fcW 2 coSfitfKjgfcS fl4 <k a t . AG C gMf ij 

mmm5m^xxmm^s<?)mmmmfi 

3r-5T^4. 

[0 0 1 53 U>U WitfBI9A(c^-rJ:5fc:, Si* 
6 «oaifl«EKSSJ5l»at#a» ktthly* 

ffi*ttH9Bfc:Sr*-J:34^i(l&*rr. -fS**?. ai* 
«ffiV lisJ:W2t^aNJi>'>fX|»**R3-CI»* 
Sft4 *\ gfffil&lHS&8 6(cJ; 0 EBKajaa*-* 
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w (■sat ) tisaj^ttiBt^ifc^dsa^ts. 

[00 1 6 3 Hl0B*(3j%?J:3(C, 

w$*wi&fc*^ m$mm&m6iz* <0&l 
tcmmiz xmm^ vouttwi* t^o mm 1 

[00 1 7 3 £OJ: 3*a«ffMH»¥86tf)* 

[ 0 0 1 8 3 EWBHHP 1 OrtSP-^ y h-^yx 
ZA^TOLSrftoii^Cfi, WSSi:l*)g|5>f yt- 

T#«L-rfc#, E«S«HF10ittS*-V-5^^«W 

sffi-fcy-maasu ^assKrttfjie«ijEffl«OT- 
i oai^mcricojgifisr lEatwan- i £ t l i \ 

[00 1 9 3 *JIIBtt±IEflaw)||!B*llf«-r*fcft<0 

mmw-^mcosa^mmintix^ &£oiz l^e 

LT04. 

[00201 tttxmt* Rmmm^comj y t- 

30 tn^m-a^ aj*-c* 4 ± a t u^EmsssH 1 ^kih- 4 
e«su^ ^>»fc ± tmai*«5S:«i«-r* £ t & a « 

[002 1) 

^tt^^tsEmsas^t. ioEWBtt^fcssaasBft 

4 F 7-f y^Sfc , WIEEWBB^aj** 
8l2-ai*«EKS3fi-r4 l/V$&fr®.kfrh%him 

mm<r)mi*ixv®.&m.xb^x. mismm®-? 
40 t y^comza . aa* { ±# 1 1= tE«S 

K)^tcEpjD$it4|gi!)i«E$riStf>TfjieE«»i i ^ai 
*«8t^)«^«:l»jl:Ufl.offl«* t T->Jtfc S tWIEE* 
»^lgi!r«E$r(ST$-ti--CfjieE't««J^ai*'tt 

4 F54 yHHJt*«»A$ii-C £ k *««fc1-4 fc*> 
f*4. 

[0022J 4fc*»BJ« % iBK<0±»lCJCtTrtlB>f 

fcTHjattaHW* < ^4moias^iti: srw^4E« 

50 £«0EWB»^tSSi8aWi#*4i4F5 
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4 . mimmm^^n^^mmz^. 
vm^mx-h^x, mzmwmmt vy^r^m 

± L&oiaR*«T •» t * tumsmm^commmB. 

WXZtLX^&Zb£¥iWlt-tli>cr>X'$>&. 
[00 23] *miX'lt. E'«»-7-* { ^tl»EwajS 10 

yx^Ta tod ffiwwo^rf iiEofflflEWtt . 
ASM yt-yy^l^i: &CiiiMjiBa&MvsK 
& 0 . Rttfc/hS ot § £litB:Jj«8to&»*& < &4 fc o 

5 EEWMT^-f m<DiBLfflmt (c« § L . ficoiS 

[0024] HSftfci. EtKBKHFtcBfifJni^SBWUEE 

oHIfc :/ffifii£ If At* t - JEEBJSft^co 
t T"## JJtZ/ ( Rd + Z ) sMSi* S . 3 ioEM 

*H$£ttoc t . -&m<mth t mmmitz/ 

(Rd + Z) Zjz%<-f&ZktfX'%, iMWTtf&b 
4MMJtZ/ (Rd + Z) 5vh£<-f&.ri:* 5 T"£.?>. L 
X . W£ tf EJHRHfl 1 wrtSM >- f-yyx z fc 
K 5 4 /jftffiRD t cofSJcOA^lE ( K5M yff -fcom 30 

«^ofc*fc{iBi^#** eis&m 

3 ©ti:, &®#IR<&l>t»mEk 

[0025] Witf. mKK^^ttttFUfcrtaWy 
t-^ yxco&ttfttftz b *>4HWit«: z/ ( Rd + Z ) 40 
t L-s Mi£j£J^3i-Z7WEWiagmtt-C^tL^i: 8 

fitiE Yy-i rffitaRD^fflB^fJJtZ/ ( Rd + Z ) 
cOffiSr 1/1 5frM/2<oraffl£R£-f*i<Wff* 

[00 2 6] c:<OJ:3=5r«BHtH5'fyjSei:RD*ig« 
LT*Ki:, -^fi^K^^T-fi-^ScO'lEMVs (S 
<@«e-?fiT2;tf/l/KftMl 5-10H-) T'*>*l.Jf. E 
iBSJ^OWWBEtfflKfc: J: oTSWt L^EHitt^ 

1 1 coi*igiM yf-yyxzx'~mmt& zbtfxz , $ 
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[0027] 

LTRWr*. 0HiE«^>^nxr?-r^»^fc 

-T£<8ffl§ixl>ES»?£^t#ML 0314H2 

[ 0 0 2 8 ] 0 1 fcjjr*-7o y ?0tt, ElSIhF (E 
«ffX) 1 l£4"l>iU i^EWRKHFl 1 fcBSW 

OS. 

[0029] Etaf 1 1 ML tditfa2 fcSrf J: 3 
fc. xu w«flrifolaWtt*mwT««saMiiiit:Eitt 
WHOTM $ ixtc t . * fctt P Z T^7kf B <7) j: a {c^ 
*A<ES*m<?D«*ft J: 0ffM§ii/itOTJ)0. Effi 
mWff-l 10$feJS«i3cc7)»Pl 1 u. 1 1 vfcj: 

yi ivftfmm&ixx^h. 

[00 30] H2fcJ;tX[l3tiKt<t3H, #«Wl 
lu, HvfeJ:t;iiw9)-^I(+Y||)dl 
Wmm lla, lib, 11c. lid, lie. 1 

(-Yffl) t(±. «8e#«BWMifc««-r&aj*«si 

la' ,11b', lie' , lid' , lie' , 1 
1 f ' A^ii-eii7-'J>-h^fi!c;§ixTVM>. «Bfi<0K5 
^ 7-¥S2 7*^ . itiTtB#ilEil>mffi lla. lib. 1 

l c , lid. 1 1 ehXifi l f iziEwmkcnmm 

mm^ ( h'7^7-<i#) siflmtiib. mmmi 1 

u. 11 vfcj;^l 1 w{i. Em^mtJ: 0#Si)WcO 
Ml^|6ifc*4XSri6| ( + X&tf-X#|6|) 

[003 1 ] Uu, 11 v&XV 1 1 wtt. 

t&. ttz. mwammmi iuti lw^HttaaT 

+*0»P1 1 v«. Mffl^iSttWl 1 u 
fcjtfllwfcffiffltf* ( 18 OS) J: 3 lew 

ISSii*. M(ffl<7)|gi)Pl lutl lw<0» 

1 v<0l8Mi*|*m-X*|*iT**. 

[0032] ±iecoj: 3 ^»|gil$fL/t*fflT\ ;co 

mvm=? 1 1 & ztt® o^nnuKicK t . 

llu. 11 vfccktf l l w(cWL»»*i*ifciS$ 

t s^r^co^ ij u ^ mm i . 1 1 u . 1 

l vfci^i lwiiY^K>i^W&. zcoaVXVl) 

££&wbu&h>. mmcommmi u, iiwi,f 
*co«kp 1 1 v t -C'^coii ffi t * * . h h m&x-mm 

coffiMffl Hutu 'J ?r U ^JtcJ: *) + Y^rifi]^ 
cojgilgfiSc^-Sr^ofc # N *&<r>mMWl 1 v(±-Y^lfi] 
^coiUBBE^^O^tt^S. 
[ 0 0 3 3 ] HI iZ^tX 3(C E«»^ 1 1 cOfAg 
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11.12 immmmfim&v i , v 2 jcjk 
aw* i/v $mmi 2, 1 2- . 1 

K^tttfOttJ^mEV 1 . V 2 £r -f 'JtMMftQ 1 , D 
2££&-fl>ZI!-ffc##13, 13' . SEflOTftHlftcO 

EXor 1 J; tfEXor 2 y- h ®ff&3?rt> * fflffllfctt* S 
14. 1.4' , o-/« 7^/l-?l 5, lS'fcJl^l 

ifttSffi^ai 6tS*.Xfn-J'<Z7 4)\,f 1 7&i:>£>ffi 

[0034]-*, 1 1 ommxjim&tf w 

flJj£3ivTv^. W^li, n-v*j*7-r/k?2 2, v 
CO dgEfflffSMBSI) 2 3, #ja*S24. 
-ffc*$2 5, 2d&<?>u-rtX7 ^^26HXV ! Vy 

4*>iB*tt» #BSfi-^reffc LTIt£fiHaiHS¥Kl 
4.14' (cA^j^fiTv^. u—nxy 
2 2, V C O ( 1BEiHWK«» ) 2 3 fci^Hfi 2 
4(CJ:0. PLL (7x-X • n/7 • )V-T) tfVm. 

f ffiffiJt«*a 14, 14' <0#a}*<Offifflao4> 20 
KtHfrkx/lHttWxh X 0 CVC O 2 3 £811$-* 
6. 

[0035] H4J4*«Wt:tJJt4llitO}B!lSS-rE 
«s^*'fD^3-7 , ffliBIHSa^igBfl|jSH. 05Ji0 
4<0Em^A"f DX3-rfflffii)gS^ffllII850, II 
6 (iEm»^OWm®tce«Mii§nsiB!liWE^ 

[00 36] 04fi01<O7o<y70<7)3*>, Emffiffil 
^1 lfc-f-^WatRJt'biifcK^-f 7**82 7. fcJ; 30 

EtMKKfi 1 1 1 OfftRICftftfeJlfc 2 OCO I / VJfflft 
4M512. 12' fcJ:0ft«|t«t«Lfc«i«T*6. =5: 
fc, 1 / V5fiat*S 1 2 fc I /V£8S#& 12' k Ji, 
«8flb&«Rarc*SJfc*>» JSTTCttifc: I / VS&H-.S1 
2CowtMHJ!TS. 

[ 0 0 3 7 ] 04 C^rtJ: a fc. h'7-f 74M&2 7 (i, 

mmm^mt^m^tLx^h, \*547&m27<o 
mil®? 2 7 c t± , Ernniii 1 1 1 n&wmw iiu, 

1 1 vfeitfl 1 w<75gg$j^fiil 1 a. lib, 11 40 
c. lid, 1 1 efeitfl 1 f fcK7 4*7*ffiijiRD* 

[00 3 8]-*, I/V3BftfRl2. 12' (i, * 
^TyirfrJfOSBHHBSl 2 A, 1 2Ba»4>»JSS*i 
TV**. I/VM12, 1 2 ' Tti. SfflOUffiSS 
12A, 1 2 B<0S!KA7Jii1g^ 12a, 12 

a' fcmte^coSDPl 1 vOtWjfltfil 1 c ' , 1 

id- t^^waaiSitT^i. *fc#R<6A*« 

fl2a, 12a' iSMjJS^l 2c. 12c'h{ifi»f 
JEWttKRf , Rf &itLXZti?tl&&ZtlX^&. 50 
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*fc#RRA*iB?l 2b, 12b' Ji, SHHtffiVO 
(«itf. O^/HO fcWKivo*. <tfcs i/v 
£«i*g 12, 12' <r>\-h4 yv-yyxwmmx- 
&s. mmwi i vtfjsMjiisBi 1 c - awbawjsft* 

i«j*8U Kii/vafgi 2fc«koTtWj*EV 
ltSffl»$*l4*«, £*>!iMj*EVlliVl=-Rf • 

i it**. Hatas^mai 2k\sttmEy2tom 
WiV2 = -Rf • i 2<oM«*««i-rs. 

[ 0 0 3 9 ] tcii, EffiSStfl 1 i0-e^ffe<^»JHI 1 
1 ufcitXl 1 wOd^'tH 1 la', lib', 11 
e ' fcitfl 1 f ' UffipfltlVOlcSSRSflT^S. 
[0040] WT, Em^>^ nxa-7"ffl»ilMco 

Bf^tou-ciaws . 0 1 tjjrfj: a c, Btrieve o 

fc#J3¥R 2 4 T^ffl $ *tfB6gc5eft*8 2 5 liZX~h S 
ft*. «H3c«fl:*S2 5-Ctt. «i«E»;J:£>-f 

K 5 4 7*«# S i^j^frasefr^. 

(i, o-y?7.7 ^ 2 6 X'&Wimm£ZixfiM.mz 

$tmi. vyjr&miomm (-«^) 27a 

[004 1 ] K7-< 7*¥S2 7T'{i, tMWi-fS 
B-fiii:t:J:"5K5>f7*m^S*4jSL. ^^H7-f 
7fI^S$rH7-^7'«tiiRDSr/|-tTE««it!) : Fl Iff) 
4MBnHBfilla. lib, 11c, lid, llefc 
J;yi l f trfltt&l-i. 

[0 04 2] K9<f:7fl4S;ftHlttt3*i6i:. E*» 
^ 1 1^#»P1 1 u. 1 1 vfcj;t>'l lw«, JbSt 
LfcJ:d«r«tt*BI«ft-r*. -etT, SfjPl 1 vcoiii 
>4«ffil 1 c i3j:^i id' *»taj^«8Ei lfcilA' 

I 2#l*a}$*i6. *J3. COia^EWBtt^l 1* 

W-n»v>^D^3-7-£|IIlK^^fc<i:, 

iu, i i vfcir/i iwK3U3M;**^t.63t«>, 

aj^nssi lfciiA'i 2iatuiftast:ffis-t&iafflii 

[0043] 05 fcjjrfj: o fc, EVBH»7 1 1 
>f yt-yyx (ASffiSi) z. h'7-fT'fi-tsomE 
VstiitfEWBSKHFl nctt«EnJD$ixl)»«EVc 
t^ratfi, Vc = Vs • Z/ (Rd + Z) T'-^$ix 
4. fcfc'U ^SliVOSrO^ht LTV^. CO 
fc # , tti^Sffi lie' «oaj**StS: I ItS&tfl/V 

^mk<r>^w±i v i t-ts. 

[0044] ±a LfcJ: 5 1, E«fi»71 i coas* { 
K< =3rS k . EH»? 1 1 rt<iOrt«Ba*A«** < *S 
^(lllfl), l*|g?^yf-ryxztA^< ; 5: 
4. CiiKJ: 9 , Em»^ 1 1 cotB^m llc'*> 

fcaaxai* ( i/vxa*ai 2fct«tatf > *73«« 
i Kojss^jfeH-ifc^ i /v^ftsw>as*«Ev 

lco»i>^^< : 5rS. RWfcETOHaHFl KOiB*** 
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/vmi 2Kaatattaj*«ai lasfiaauira 

I/V5B3«SW)aj^lBEVioJBIit*S< 

[0 04 5] -2r, B6f3j*? J:3tc. x-v^fnxn- 
roMUftTti. E1»^ 1 1 oittK#S5< t . 
EWBXFF 1 1 coi*]g|M vtf-r V* ZkVyJ 7WX 
Rd*>^5:S«Z/ (Rd + Z) m<%hcr>T\ E 10 

1 1 oram®ctei«f:EVc **ss< & 

(Rd + Z) fc/Jv&<3:&. iot, ;«0%&fcJ±|g|!i 
fHBEVcifi<$r4>trt>, EMm lco$«W$:iS 

[0 04 6] -f :«y>>( nxa-roiEffiS^ 

i)\ mi&mz*Z < . (K?an#(c/h$ < k o 3 lEcoiS 20 

[0047] UBWBXlcjs^Ttt. tillti%izi5Vin 

fc^TEmillSW- 1 1 *»»W=SrHi-CIM^S* 

ti&titb , EmfiliJ^ 1 1 rt««5fe>>«W: J: & £fJ7J 30 

[ 0 0 4 8 ] iTSr-b^ H^-^T'EfiLRD^A-rSC: 
^cOv-'-v^oxn-rcolgilj^T-ii, ASK} 
fcttEWBKfi 1 1 1 OBBSMSStdn*) h mm& Vc £ 
®< KJSSfiEIWSIIff 1 1 OflUftttrHB*:** < T 

^rt , ,«icfc^T(STiii^tcS)i»aj^mirii 1 

ra^tcfc^TEmniift^i loramE 
vc*ft<Rjg$*u mimm-i wmmwmt: 

teas 1 1 *fiT**'c-«wi5MSrWft-r&it*«-c* 
I). 

[0 04 9] Witf, K?-f:^R2 7£>K5-f:r«* 
S*)kr-?«EE£4 [V] , YyA^ffl&Al [K 
O] tLW, 111 l(c^1"-2 0 , C{cfc(tl>E«li 

sk^copw yt'-y>xcr)fi%Mmzttz=4 [k 

G] HST****^ 4MWit«, Z/ ( Ro+Z ) =4 
xi0'/(4+47) XIO^O. 08fc&.&. J: -a 
T . H 6 fcjjrf J: 3 (clBSWIEVc ti Vc = 0 . 0 8X4 
= 0. 32 [V] t%&. ZIX. H7C*tJ:afc. 50 



ttfl!2 0 0 0-2 9 2 1 72 
1 0 

£*>i:**>Htfj1|KfiI Hi, I 1 =8 [juA] S^t^ 
6. 

[0050] istiai 1 I3j?t8 0°C(2fcttl»E«» 
*1 lcDft®&mZttZ=l 9 [KG]fi*-C**0» 

g>. mmtz/ (Rd+z) =19x1 ov ( 1 9+ 

47) x 1 0 3 ^0. 2 9fc=Sri. Jc->T, 
J:dtWlttEVc«Vc = 0. 29X4 = 0. 16 
[V] fcfcs. *LTH7K*Sit*i«tS<oaj*« 
SI Hi 11 = 6. 1 [juA] Cil4>CD 

airmail iut, *#<3»-ri>-i:=5:<ja 

[005 1 ] COWC'li, atUtZ/ ( Ro + Z Hi. 
<K£B# ( - 2 0'C) TO. 0 8T'£> 0 . ffiW ( 8 0 
"O TO. 2 9T'h&Zkfrt>.m=F<?)##§$:A-X, K 

5-frisfiiS:aiffitsfc:«. aautz/ (r d +z) £ 

1/1 5flSl/2g*CSbt*a«fc$fc»^J:vv: 

t . titz i . z <mmmt . vyj 2 7 

*»4>tt»3<i* h*7-f 7'ff^mEVs*^!. t . E 
1 UciI»ftU3&8aW£EVc*.3fcbiA», - 

mzxjimwMEcomm mm 2 [v] jbsi 5 

[v] ) SS$-#£-ri,i: s JJWMHttZ/ (R D + 
Z) coig^KHl/l 57 1 )Ml/2(i{ia'-Si : 2rtWt 

[0052] tLh^idt. H7'fr#S2 7tE«fl5 
WFFllk wmz 7'telfi;RD Srff Kth k . 07 
(c^ti •? tS^aSKHtcjgO aj^^SE I 1 fcitf I 
2 S— ^<0«R«StC|ft^tS ^ t fcft, I / 
v£»SW>atfj«BEv l itf v 2 ^-je^SBKttjg 

[0053] CCD J; o C a«3Cft<0«W«:S»tr«fc: 
-g<0«B i: LT tti7) Six* ai7)mEV l a W v 2 
li. Zttft#ftl3. 13' tciOaj^WEvifcitf 
v 2^NVP^1atJt0!IL^N , ypxi|g*^^STV 

ft-^D i fc ii/D 2 izm&atih . -e lt, ttfflitK# 

S 1 4 . 14' Ttt, «H«'9ref t r -f ^;HI#D 

^D2fcco»wi&awaj7). jsii/^n^coRteai^ 

t«t 0, *7J«»5t I 1 fc I 2ftcoffiffiHfc:ffl£*!>;W 
^ft-f Srtt57J-rS. D-/«7< 1 5 , 1 5 ' T 

ti. miimmzmti^uxm^m^mi-tz 

k l>z& OiffaWES-f taan-f* . ^BdtBK^gt 1 6 T 
(i, dw«7^W 15, 15' cotttS^Efi-f-fc* -5 
LOHttif^itiTJ ZkhZ\kt,z£r)^ ai^'lffi I 1 1 I 

7JVout£tB;f)-f !>„ 

[ o o 5 4 ] =5rfc, ±izmm<mmx'ii. p l lissss- 
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1 1 

[0055] 

o a GC EMWr k"<9M IMIffl^^ i k & 

s c k tfvt&tzib, msm&mmittz ztvx-z 
[0056] ttzummm&m ( agc@s§) £jb 

SE*Ri*t J: t 6 Z k **SrV >. 

[0057] $ UzEMmiTcoMlM yv—fyxtf 

®mt LtM^-ch^x h , i / vsa^s^aj^rti 

Eo«H@$:^c-«k-ri»c:k* { T^I.. iot. i<o 

[Hi i B^^^a^zi-mjsimiAiwtrti'/ 
[02 ] imiSvjazz-rizmztiiE.tmm- 

[03 ] BI2^EflSlBIJ : Ptni*|flj*»4,*fcjEBBia. 

»£> j:^msis<oiiiffifli^ia, 
mm. 

[06 ] 8BIWfiE^ffl««tt*7Ptia. 



1 2 



[07] E«««^a^«s[offlis«ftt«:srrei. 

[08] fl«W>5Air4 DX3-rfflEtiif^fBg 

[09 ] m&mxuws.m < iM*HMB¥«*> 

[010] 09A, BtCttJE-r*S'>4n*3-r<7)as 

io [0ii] Em»^ vnuA y f-yyx ?>mm.ft 

[012] iiEmmm^m^mm&mn^^t 
0. 

[^oittBB] 
i i smmm- 

12,12- i / v («at/«E ) wt&n. 

13, 13' Z«K*R 

14, 14- mmm& 
27 vyjym 

20 Rd V54 7StiL 

ii.i2 mousse 

vi, V2 UWiHE 
Vs KiM:7fflW*>lE 

vc mm^E 

S Yv4?m 

last) 



[01] 



HI 




•Vout 
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